grate over a larger area (Berg et al., 2007) and are done under true in situ conditions with no disturbances of sediment, light, and bottom boundary layer flow. The latter is particularly important for permeable sediments, where current and wave-driven porewater flushing can significantly alter biogeochemical cycling (Huettel et al., 1998; Jahnke et al., 2000; Reimers et al., 2004) . As methodological bias is minimized, this technique can significantly improve monitoring at the seafloor.
Here, we present our latest progress on the eddy correlation technique within our integrated Benthic Exchange Dynamics (iBED) project. Although eddy correlation is a general flux method, we focus only on O 2 , which has been the theme of this project.
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BaSIc PrINcIPLES aNd INStruMENtatIoN
The eddy correlation technique relies on is the fluctuating vertical velocity away from the mean, u z 'C ' is the fluctuating concentration away from the mean, and the bar symbolizes an averaging over time (Berg et al., 2003) . 
Eddy corrELatIoN data aNd dErIVEd o 2 FLuxES For a MarINE SEdIMENt

FurthEr dEVELoPMENtS oF thE Eddy corrELatIoN tEchNIquE
The and we have developed an eddy correlation instrument using optodes based on fluorescence lifetime measurements (Holst et al., 1995; Glud et al., 1998) . To our knowledge, no one has yet focused on developing sensors or modifying existing sensors specifically for aquatic eddy-correlation measurements.
Defining the requirements for these sensors is not straightforward-as they vary with conditions at the field site-but as a first-order guideline, sensors should have a ~10-cm-long shaft or longer and a millimeter-sized tip or smaller to minimize flow disturbance, and they should be able to capture 90% of an abrupt concentration change in ~1 s or less. It may be possible to adapt many existing sensors to meet these requirements.
We anticipate that the great potential of the eddy correlation technique and its advantages over other flux methods will drive such a development and make it a standard method in benthic research.
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